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Establishment of Evaluation Method for Riding Comfort of Motorcycle Seats
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ABSTRACT

To enhance the riding comfort of a motorcycle seat,
ariding comfort evaluation tester that can reproduce the
road vibration felt when the motorcycle is running was
designed and fabricated. The riding sensation felt by the
rider and the necessary seat vibration characteristics for
a motorcycle were determined, and methods were
established to enable evaluation of riding discomfort and
the dynamic stroke feeling (the motion of the seat
cushion, in response to impact from the road). In
addition, a 3D mesh cushion made of thermoplastic
elastomer, which has the reliable low-frequency vibration
characteristics necessary for a motorcycle, was
fabricated, and its riding comfort was compared to that
of a conventional urethane foam cushion. As a result, it
was clearly established that the 3D mesh cushion
provides superior dynamic stroke feeling and riding
comfort.
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Fig. 1 Fourier spectra of acceleration in road |
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Fig. 2 Dynamic evaluation testing machine for
motorcycles

Table 1 Vibration perception level on motorcycle

A: Insensitive to seat vibration
B: Sensitive to seat vibration

C: Indistinct seat vibration at resonating

1: Internal organ resonated
2: Upper body resonated
3: Head resonated

Frequency 12 Displacement| 5 | 410 | 220 | 30 | 40 | 50
0.5 A A A A A
1 A A B B B B
2 B B B B1 C
3 B B B c
4 BL | BL | BI c
5 BL | B2 c C
6 BL | c2 c
7 c2 | c2 c
8 c2 | c2
9 c3
10 c3

0 1180



gboboboboobooooboonDo

ooooooobob2oHzZOOOOODODOODOOODOOOO
goooOooOoooooos-10HzODOODOODODOO Table
lbobobobobobobobobobobobon
obooooboobooboorl-3HzOoOooboOooboOooOo
gboboobooooboooboooobobobobooo
goobooooooobobooooobuobobn04-8Hz
gboboobooooboooboobooboboboboooo
gbobogoobooooooobobooboboboboooog
gboboobobooboooooooboobobobono
gooooobooooooooboooooobobooobooooo
gbobooboooobooooobobobobooooo
goboobobooboboobbooboooboooo
goooobobooooooboooooooobobooboooog
000 1-3Hz OO00O0O0OO00O04-20Hz DO0OO
gboboobooooboooboooobooboboboonoo
oo

gooooooogo

1. 000b00ooooogog

gbobobobooboooobooboobooboooboan
goooboboooooooobooooooobobooboooog
O0000000000ooooddrg.3 000 atbte
gbobogooboooooooboboobobobobooo
goooooooooooboooobbbbbobooooo
ogbobogoobooooooobobooboboboooooo
gboboboboboboboooboobol-3Hz
OO0 NoOoodOdDOTable2 OOOO0OOOOODODOO
O0000O0O0O0O00O0OD0OgD ath+cdDOOOooooOO

0 50 100 150 200 250 300

g O L 1 1 1 1
E
g o
g =
S -10}
©
s a

-15}

-20 5

Time (10 ms)

Fig. 3 Displacement data in dummy hip drop test

Table 2 Evaluation scale for dynamic stroke feeling

Score Definitions
5 Extreme feeling
4 Fair feeling
3 Moderate feeling
2 Somewhat felt
1 Slight feeling
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| Standard deviation of residual 0.8
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Fig. 4 Relationship between total displacement of
dummy hip drop test and dynamic stroke
feeling
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Fig. 5 Displacement data in road Il

O00000OFRg. 400000D0O00OODOOOODDOOO
gboboboboooogoogonoo
gbobooboboboboobooooooooobooon
oboboooooooboobobobobobooooo
gboboboooobooboobonoboboooooo
oboboooooooboobobobobobooooo
oooooOo0oDbooooooOg 7okgODOOOODDOO
0000000D0O00oo0oooOoooDOoOdmFig. 503
OO000oDoDoOOoO0o0OoO0O0DTable20000000000
0000 70kg O000O0O00ODOOOODOODOOODODO

o

(=]

;

o 41

£

©

2L

o 3 <o

X

e

S o2t o0

S

]

S 1t o

n R?=0.94

* Standard deviation of residual 0.21
1) 1 1
g 0 5 10
-

Displacement in road Il
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Table 3 Evaluation scale for dynamic comfort quality

Score Definitions
5 Very comfortable
4 Slightly comfortable
3 Acceptable
2 Slightly uncomfortable
1 Very uncomfortable
1.6
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g12 — Urethane foam cushion with hardness —25%
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Fig. 7 Magnification factor in road Il
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Table 4 Characteristics of vibration by test piece

; 3D mesh
Foam cushion cushion
Resonance frequency (Hz) 6.10 541
Magnification factor of
resonance 382 4.62
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Foam cushion

Fig. 9 Structure of new seat with 3D mesh cushion
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Fig. 10 Relationship between displacement and
dynamic stroke feeling
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Fig. 11 Magnification factor of 3D mesh cushion and
foam cushion in road III
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Table 5 Verification results of dynamic stroke feeling
and discomfort evaluations in actual driving

Dynamic stroke feeling evaluation

Actual .
Expectancy measurement Residual
3D mesh cushion 4.2 4.0 0.2
Foam cushion 35 3.7 -0.2
Discomfort evaluation
Actual ;
Expectancy measurement Residual
3D mesh cushion 3.9 4.2 -0.3
Foam cushion 2.9 3.3 -0.4

* Displacement: bench mark is foam cushion
* Magnification factor S: bench mark is foam cushion
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